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Abstract 
 
Software development is primarily a team task that 
requires a high degree of coordination among team 
members [1]. Prior research has indicated that the 
composition of team member traits such as personality 
and culture can influence the performance of software 
teams [2]. However, this line of research does not give 
practical guidance on how to build teams with 
personnel constraints. Some research has built teams by 
starting with personality [2]. However, cultural traits—
which are also known to influence team performance—
have not been examined in the same manner. This 
research, therefore, builds upon this stream by: 1) 
examining the effects of Hofstede’s [3] latest six-
dimensional model of national culture [4], 2) 
segmenting potential software team members into 
distinct cultural clusters, and 3) testing the outcomes of 
teams built upon homogeneous versus heterogeneous 
cultural compositions over time. Our results indicate 
that—consistent with prior research—homogeneous 
team compositions are initially better for performance. 
However, this effect reverses over time, and 
heterogeneous team compositions are superior. 
1. Introduction  
The software development process has evolved over 
time but continues to rely heavily on the use of teams.  
Since success or failure hinges on a team’s ability to 
collaborate to produce quality work [5] and given the 
high rates of software project failure [6], building 
successful teams is a critical task that has received 
considerable research attention.  
For example, much research has focused on 
combining the right sets of knowledge and skills in a 
software team [7]. It is well-established that teams with  
diverse functional skills perform better than those with 
homogenous skillsets [8, 9]. However, teams are not just 
a set of combined skills and experience. Teams are made 
up of people with unique cultures and personalities—all 
of which are known to impact team performance [5, 10, 
11].  
Research has shown that people tend to align with 
those of similar cultural backgrounds [12-14]. 
Therefore, it is useful to understand how composing 
teams of similar versus diverse cultural backgrounds 
will affect team software performance [11]. However, 
prior research has produced mixed results concerning 
the desirability of team homogeneity versus 
heterogeneity [15]. Furthermore, it is apparent that the 
effects of team cultural composition change over time 
[16].  
Therefore, the purpose of this research is to 1) better 
explain the effects of team cultural heterogeneity in the 
software development team context over time, and 2) 
provide a prescriptive approach to managers for team 
formation based on the results. 
Recent research has made similar progress toward 
these goals by examining personality (as opposed to 
cultural) trait heterogeneity in software teams [2]. To 
complement prior work, we focus this study on cultural 
values, beliefs, and attitudes using Hofstede’s six-
dimensional model of national culture [4], and we 
compare it to the prior research in the discussion. 
Understanding the role of culture is relevant, and 
even critical, to software teams because they are almost 
all increasingly being composed with multi-national 
members [17, 18]. Furthermore, information systems 
(IS) academic programs predominantly use teams for 
coursework and general learning [19], and  they aspire 
to be composed of students from diverse cultural 
backgrounds.  
In studying team cultural composition, we focus on 
two unique outcomes. As is typical of team research, we 
examine cultural variance on team performance—
which is of primary interest to every organization. Next, 
we examine individual team member learning—an 
outcome of great importance to the software 
development context because of the constant change 
taking place in technology, programming languages, 
and best practices.  
We performed a laboratory experiment with 39 
student software teams (total of 141 participants) who 
were assigned to groups of 3-4 members with either 1) 
homogeneous cultural compositions or 2) 
heterogeneous cultural compositions. Our results 
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indicate that teams with homogenous cultures 
performed better initially. However, the effect reversed 
over time and as heterogeneous teams matured, 
performance improved. 
2. Literature and Theory 
In this section, we build our theoretical model. The 
core of the model is based on several meta-analytical 
theoretical reviews of the effects of team cultural 
personality compositions and their outcomes [15, 20]. 
Figure 1 is an adaptation of their findings. In general, 
the research findings on team cultural composition 
indicate that individual cultural values and beliefs 
determine the team cultural composition. The team’s 
cultural composition is measured either or both as the 
mean scores across a selected set of cultural measures 
and the variance, or heterogeneity, of those measures 
across team members. Lastly, that team composition 
affects team performance, team processes, and 
individual self-perceptions of team members. To 
explain our use of this model, we begin by defining the 
individual culture values and beliefs model that we use 
as the basis of our measurement of team culture. 
 
 
Figure 1. Team Culture Theory (adapted [15, 20]) 
2.1. National Culture: Six-Dimensional Model 
Although a number of models exist to represent 
national culture, Hofstede’s model is perhaps the most 
cited and dominant model in the field. He defines 
culture as “the collective programming of the mind 
distinguishing the members of one group or category of 
people from others” [3, p. 5]. Based upon his extensive 
research using more than 117,000 questionnaires across 
67 countries over a six-year period, he developed a 
cultural dimensions theory founded upon six 
dimensions describing the effects of a society’s culture 
on member’s values and how these values form 
behaviors. We describe these dimensions below based 
on Hofstede’s relevant works [3, 21]. 
 
2.1.1. Power Distance Index. The Power Distance 
Index (PDI) dimension is “the extent to which the less 
powerful members of institutions and organizations 
within a country expect and accept that power is 
distributed unequally” [21, p. 98]. It is not the actual 
difference of power between members but instead the 
member perception of power distribution.  
A high PDI score indicates that society members 
accept the unequal distribution of power and accept their 
role with little critique or criticism of authority. An 
example would be a worker’s dependence upon a 
superior. Members accept a hierarchical order and have 
greater fears of disagreeing with superiors. They 
acknowledge the leader’s status and do not question the 
authority to the point that one may need to go to the 
superior for a decision to be made. 
A low PDI score indicates a sharing of power where 
members view themselves as equal to others. There is 
little dependence of the worker upon the manager and 
instead members feel they can freely communicate with 
superiors and even contradict them. Superiors delegate 
as much as possible and all are usually involved in the 
decision making. 
 
2.1.2. Individualism vs. Collectivism. The 
Individualism versus Collectivism (IDV) dimension is 
“the degree to which individuals are integrated into 
groups” [21]. Individualism (represented with a high 
IDV score) is the society where individuals are expected 
to take care of themselves, their families, and friends. 
Priority is placed upon personal achievements, personal 
identity, and individual rights.  
Collectivism (represented with a low IDV score) 
occurs when members tend to work and think as a group 
(strong team cohesion). Individuals are more likely to 
sacrifice their own gains for the greater good and, in 
exchange for loyalty, the group will defend a member’s 
interests. There is a respect for tradition and changes 
take time since there is greater respect of age and 
wisdom. Members avoid giving public negative 
feedback and instead focus on maintaining harmony. 
 
2.1.3. Uncertainty Avoidance Index. The Uncertainty 
Avoidance Index (UAI) dimension refers to a 
willingness to accept uncertainty and ambiguity. It is the 
degree to which society tries to cope with anxiety by 
minimizing uncertainty and being governed by rules, 
laws, and procedures. 
Members in societies with a high UAI tend to be 
more emotional and are governed by rules. They like 
things to be clear and concise about expectations. There 
is a great deal of emphasis placed on planning, 
communication, and staying on schedule. 
Those in a low UAI tend to be more realistic and 
more tolerant of change. They value differences and are 
encouraged to have few rules. Members are accepting of 
change and risk and usually have more of an informal 
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business attitude. 
Low uncertainty avoidance (i.e. “risk-seeking”) has 
been demonstrated to be favorable for team performance 
in some contexts [22]. 
 
2.1.4. Masculinity vs Femininity. The Masculinity 
versus Femininity (MAS) dimension, also called 
“Quantity of Life versus Quality of Life” or “Tough 
versus Tender”, is the distribution of emotional roles 
between the genders. It defines how society embraces 
the traditional male and female roles. 
High MAS scores favor masculinity and are based 
upon cultures that value attributes such as 
competitiveness, heroism, assertiveness, materialism, 
ambition, and power. These are usually societies where 
the male and female roles and work are distinct. There 
is a greater emphasis placed on economy over 
environment. Money and achievement are important. 
There are large military defense budgets and less spent 
on charitable international aid. 
In a society with low MAS score emphasis is placed 
more on relationships and quality of life. Men and 
women are treated equally with the attitude of “a woman 
can do anything a man can do”. Powerful and successful 
women are admired and respected. 
 
2.1.5. Long-Term vs. Short-Term Orientation. The 
Long term (pragmatic) versus Short term (normative) 
orientation (LTO) dimension was first called Confucian 
dynamism but it did not adequately reflect Asian 
perspectives on culture [21]. 
Short-term oriented societies show respect for 
traditions and avoid doing things that will cause another 
person to “lose face” or suffer disgrace. It emphasizes 
quick results with an absolute belief in good and evil 
along with fulfilling social obligations.  
Long-term oriented societies focus on the 
importance of the future and are geared towards future 
rewards, perseverance, and thrift. 
Cultures with a high LTO have employees with a 
strong work ethic, who show respect for differences and 
value social order and long-range goals. Those with a 
low LTO are more concerned with short-term results 
and quick gratification for their needs. 
 
2.1.6. Indulgence vs. Restraint. The Indulgence versus 
Restraint dimension (IND) is the extent to which a 
member tries to control their desires and impulses. 
Societies with a high IVR encourage gratification 
(enjoying life and having fun). These societies focus on 
not taking life too seriously and being optimistic with a 
focus on personal happiness. 
 Societies with a low IVR place emphasis on stricter 
social norms and more regulation of conduct and 
behavior. They are more pessimistic with a more rigid 
and controlled environment. 
2.2. Outcomes of Team Culture Composition 
There is a significant body of research that has 
examined the effects of cultural heterogeneity in teams 
and its effect on team performance. In summary, it is 
clear that a team’s cultural composition has the potential 
to benefit or disrupt team performance [15, 23]. 
However, the effect of homogenous versus 
heterogenous team cultures on team performance 
depends on the theoretical perspective taken and the 
context of the study. Therefore, to accurately explain all 
results, it is important to clearly define and theorize 
among team outcomes. We focus on two outcomes in 
particular that are most relevant to the software 
development team context: team performance and team 
member learning. 
 
2.2.1. Team Performance. Generally speaking, 
research based on the similarity-attraction perspective 
[24] or social identity theory [25] finds that team 
cultural homogeneity is better for team performance—
particularly in the early stages of team formation [26]. 
Homogenous teams work together well because they 
have shared characteristics which are known to improve 
team cohesion and performance. In addition, cultural 
heterogeneity could provide biases that favor one 
culture’s view of the task versus another’s, resulting in 
a negative outcome [27]. Indeed, in their meta-analytic 
study, Horwitz and Horwitz [15] found that 
demographic similarity in teams did lead to improved 
performance.  
On the other hand, studies based on cognitive 
diversity theory often find that heterogenous members 
promote improved creativity, innovation, and problem 
solving [28, 29]—all relevant outcomes indicative of 
performance in software development teams. 
Finally, others have found that neither high nor low 
variance in team culture is favorable but that a moderate 
level of variance is optimal for team performance [22]. 
However, these seemingly mixed results may be 
explained by taking a long(er)-term view of team 
performance. In particular, one common explanation for 
the poor performance of multicultural teams is the lack 
of cross-cultural communication competence [30]. 
Differences in culture lead to poor communication 
which, in turn, leads to decreased performance [31]. 
Formal and informal communication is a critical success 
factor in software development [32]. Software projects 
often take many months to years to complete, which 
gives adequate time to make adjustments and 
improvements to communication styles. Indeed, media 
synchronicity theory indicates that communication 
styles and media evolve over time as team members 
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become more familiar with one another and as a shared 
understanding of the task increases [33]. Therefore, it is 
also likely that short-term negative effects from cultural 
variance can and will be overcome over time such that 
the positive effects eventually outweigh the negatives. 
Therefore, we hypothesize: 
 
H1a: Team cultural variance negatively affects team 
performance in the short run 
H1b: Team cultural variance positively affects team 
performance in the long run 
2.2.2. Team Member Learning. Although team 
performance is always a priority dependent variable in 
the short run, organizations realize that team members 
also need to grow and learn in order to maximize long-
term performance [34, 35]. Learning is particularly 
important in software development teams where 
creativity and experience are primary factors for 
performance over time [36, 37]. Therefore, we need to 
characterize a relevant definition of learning in software 
development teams to examine the effects of team 
personality. 
Creativity has been identified as one of the most 
important characteristics of successful software 
developers and information systems (IS) practitioners 
[36-42] and, therefore, is a prime topic in academic IS 
curriculums [43, 44]. Management researchers have 
also argued that one’s confidence in their ability to find 
creative solutions is as, or more, important as their 
actual creative abilities. This belief in one’s ability to 
creatively solve unstructured problems is referred to as 
creative self-efficacy [35, 45, 46]. Most recently, IS 
researchers have adapted this construct to measure IS 
creative self-efficacy (CreaSE) which refers to, “…an 
individual’s belief in their ability to develop creative 
solutions to new or unstructured business problems 
through the development of information systems that 
support business process and the people who execute 
them” [42, pg. 5].  
Based on core theory on human creativity [47], 
CreaSE is a second-order formative construct with five 
independent factors [42]: 1) affect, 2) business skills, 3) 
intelligence, 4) people skills, and 5) technology training. 
Affect refers to our emotions, moods, and attitude [48] 
toward creative problem solving which has a significant 
effect on our creative performance. For example, 
negative affect can reduce our “flexible thinking” and 
problem-solving capabilities on complex tasks [49]. 
Business skills is a person’s knowledge about the 
business domain they are working in including 
processes, strategies, and management. Intelligence is 
the factor that changes the least and refers to the 
cognitive ability for creativity a person is innately born 
with. People skills is a person’s ability to collaborate 
effectively with others on a team and combine the good 
ideas from others into their own problem-solving 
framework. Finally, technology training refers to the 
hard technology skills that a person has, such as 
programming, data analytics, and computer systems, 
which will be combined and implemented in creative 
ways to solve IS problems. 
CreaSE has been positioned as a primary outcome 
variable measuring the effectiveness of IS students and 
practitioners [42]. Therefore, we characterize a software 
development team member’s learning as their 
improvement in CreaSE over time. Indeed, related 
research on work teams—although not in the IS 
context—has demonstrated that cohesive teams help 
team members use their CreaSE to actually produce 
creative results [45]. These experiences help to further 
develop an individual’s CreaSE [42]. 
Because variability in team cultures may lead to 
conflict [50, 51] and lower team cohesion [52], we 
hypothesize: 
 
H2: Team cultural variance negatively affects team 
member improvements in CreaSE. 
3. Methodology 
To test our hypotheses, we conducted a laboratory 
experiment with a class of 141 students enrolled in a 
Java-based software development course who were 
assigned team-based projects. A laboratory experiment 
was necessary in order to have the ability to manipulate 
team culture composition. To be clear, we do not mean 
that we manipulated individual cultures, but that we 
captured individual cultures with a pre-test and then 
randomly assigned them to groups of high cultural 
variance versus low cultural variance treatments.  In 
other words, we implemented a 2-treatment, between-
groups design where teams were comprised of either 
homogenous or heterogeneous cultural composites. The 
exact procedures for this methodology are described 
next. 
3.1. Procedures 
At the beginning of the course, students were given 
a pre-survey measuring the 6-dimensional model of 
national culture (power distance, individualism vs 
collectivism, indulgence vs restraint, masculinity vs 
femininity, uncertainty avoidance, long- vs short-term 
orientation) based on Hofstede’s Values Survey Model 
(VSM) 2013 instrument [4]. In addition, we measured a 
baseline score of their CreaSE using the validated 
instrument [42] so that their improvement in CreaSE 
(representing learning) could be calculated at the end of 
the course.  
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As demonstrated in prior research on team 
personality composition [2], the next step would 
typically be to generate latent factor scores of the sub-
constructs. However, although the scale items used in 
the latest version of the VSM (2013) are intended to be 
measured at the individual level, they are not intended 
to be used to compare individuals as much as countries 
[4]. Individual level measures are to be averaged for a 
particular country and then used to compare two or more 
countries. As a result, the scale items do not exhibit (nor 
are they intended to) traditional measurement model 
criterion for reliability [53] or convergent and 
discriminant validity [54, 55]1. Therefore, it would be 
inappropriate to generate latent factor scores based on 
the six dimensions of national culture. 
This does not mean that the scale cannot be used by 
a sample that is dominated by a single national culture 
such as ours. In these cases, Hofstede [4] recommends 
calculating an average score across the four items 
measuring each dimension as well as a sample size 
greater than 50. 
Furthermore, by using the individual level measures 
for our analysis, the results represent the individual’s 
cultural personality [56] as opposed to a country-level 
culture. This is desirable for our research context 
because it makes our results more comparable to prior 
research on software team personality composition [2, 
57]. 
In summary, because latent factor scores should not 
be generated for the six dimensions of culture, we used 
an average of the four scale items measuring each of the 
six dimensions to perform a cluster analysis to segment 
the individuals into unique cultures. The clustering 
algorithm used was k-means. A gap statistic [58] was 
calculated for every combination of clusters from 2 to 
25 which determined that the data best fit into only two 
clusters. We then recorded the Euclidean distance for 
each participant representing the closeness of their score 
across all five traits to the center of the nearest of the 
two clusters. This allowed us to characterize team 
members’ overall culture across all six dimensions as 
well as how closely they fit within that cultural cluster. 
Figure 2 illustrates the actual average personality trait 
scores between the two clusters.  
 
                                                           
1 This is not to say that the scale does not exhibit sufficient 
measurement model properties. However, the analyses must 
take place at the country level rather than the individual level. 
Because we use the scale for predominantly one country, and 
 
Figure 2. Cultural Cluster Description 
 
Analysis of variance (ANOVA) tests reveal that IDV 
(F = 17.19, p < 0.001), IVR (F = 46.48, p < 0.001), LTO 
(F = 3.91, p = 0.050), and UAI (F = 173.65, p < 0.001) 
each significantly differentiated the two clusters. MAS 
was marginally significant (F = 3.356, p = 0.069) while 
PDI did not differentiate between the clusters (F = 0.37, 
p = 0.545). In summary, a person in Cluster 1 (n = 65) 
represents those who are more collectivistic, restrained, 
long-term oriented, risk-avoiding, and marginally 
feminine. We label Cluster 1 as “moderate team 
players.” Cluster 2 (n = 76) represents those who are 
more individualistic, indulgent, short-term oriented, 
risk-seeking, and marginally masculine. We label 
Cluster 2 as the “aggressive individuals.”  
 
3.3.1. Manipulation. Once every participant had been 
classified into a cultural cluster, we manipulated the 
variability of team personality composition by 
randomly assigning (with stratification into equal sized 
teams) them into teams of four that were comprised of 
individuals of either a) the same cultural cluster, or b) 
two from each cultural cluster. In other words, they were 
randomly assigned to either homogeneous (based on 
culture) teams or heterogeneous teams. However, 
because there was not an even number of participants in 
each cultural cluster, we had to keep the number of 
participants equal in the heterogeneous treatment to 
balance the teams (two members of each culture type) 
while having different numbers of homogenous teams 
(see Table 1). 
 
Table 1. Number of Participants 
 Cluster 1 
“moderate 
team 
players” 
Cluster 2 
“aggressive 
individuals” 
Teams 
Homogeneous 32 41 21 combined 
because the scale has been repeatedly refined and validated 
across hundreds of countries [3], we adopt it for this study in 
the exact form recommended by Hofstede [4] without re-
analyzing the measurement properties at the country level. 
3.2
3.4
2.9
2.8
3.1
3.3
3.4
3.8
2.8
3.0
3.1
2.7
IDV IVR LTO MAS PDI UAI
Cluster 1
Cluster 2
Page 7
Heterogeneous 33 35 18 combined 
 
At the end of the semester, we collected students’ 
effectiveness data, which was their grades from three 
team-based projects during the semester. All students 
participated in the same assignments under the same 
professor, with the same resources available to them. 
We also administered another survey to collect the 
CreaSE instrument again to measure learning and 
improvement in their confidence in writing code to 
solve business problems. 
4. Results 
Figure 3 depicts the learning that took place over the 
semester represented as the improvement in the overall 
CreaSE score. When using overall CreaSE, there is no 
difference in learning improvement. However, Figure 3 
shows only the improvement in the technology training 
(TRA) sub-construct of CreaSE which is where the 
primary difference occurred. Heterogeneous teams 
appeared to improve their confidence in their 
technology skills at only a slightly greater rate than 
homogenous teams.  
 
 
 
Figure 3. Learning (i.e. Improvement in CreaSE) 
 
Figure 4 depicts the three team-based projects used 
to calculate their team effectiveness score. The projects 
are listed in the chronological order they were delivered 
in. These images suggest the following: 1) the 
“aggressive individuals” (who also rated lower in long-
term orientation) start off with great performance, but 
they drop below the “moderate team players” over time, 
and 2) teams with heterogenous cultures start off with 
lower performance but outperform those with 
homogeneous cultures over time. 
 
 
 
Figure 4. Team Effectiveness (Grades) Over Time 
 
Table 2 summarizes the results of a multivariate 
ANOVA using the treatment and the cluster as factors 
with the Euclidean distance from the cluster and age as 
covariates. To better understand the results, we broke 
apart the CreaSE scale into the sub constructs (as is 
common [e.g., 52, 59]). For simplicity, we include the 
only significant effects of Cluster, all effects of 
Treatment, and only the marginally significant and 
significant effects of the interaction between Cluster and 
Treatment. The CreaSE scores used in this analysis are 
based on averages of the items representing each 
construct. Although we manipulated cultural 
composition at the team level, we analyze the 
MANOVA at the individual level because learning 
(CreaSE) is an individual construct. Analyzing team 
effects on individual constructs is common in studies of 
teams and learning [60, 61]. 
 
Table 2. Multivariate ANOVA Results 
Factor DV Mean square F p-value 
Cluster Project 3 2687.30 4.895 0.029 
Treatment CreaSE_AFF 0.040 0.156 0.693 
CreaSE_BUS 0.141 0.174 0.677 
CreaSE_INT 0.188 0.960 0.329 
CreaSE_PEO 0.040 0.054 0.816 
CreaSE_TRA 0.015 0.017 0.896 
Project 1 2435.574 3.625 0.059 
Project 2 236.278 0.827 0.365 
Project 3 2048.823 4.129 0.044 
Cluster x 
Treatment 
Project 1 2777.190 4.133 0.044 
Project 3 2539.071 5.118 0.025 
CreaSE_AFF 0.712 3.615 0.059 
 
In summary, those in Cluster 1 (moderate team 
5.00
5.20
5.40
5.60
5.80
Time 1 Time 2
Homogeneous
Heterogeneous
5.00
5.20
5.40
5.60
5.80
Time 1 Time 2
Cluster 1 (moderate team players)
Cluster 2 (aggressive individuals)
84
89
94
99
Project 1 Project 2 Project 3
Cluster 1 (moderate team players)
Cluster 2 (aggressive individuals)
84
89
94
99
Project 1 Project 2 Project 3
Homogenous
Heterogeneous
Page 8
players) scored significantly better on Project 3. 
Interestingly, there was no effect of the treatment on 
learning. Thus, H2 was not confirmed. However, 
homogeneous groups scored marginally better on 
Project 1 while heterogeneous groups scored 
significantly better over time on Project 3—thus, 
confirming H1a and H1b.  
To explore this effect in more detail, we analyzed a 
post-hoc interaction effect between Cluster and 
Treatment and found several marginal and significant 
effects. Figure 5 helps to explain these effects. In 
particular, those in Cluster 1 (aggressive individuals) 
performed significantly worse over time when they were 
placed in homogenous teams whereas Cluster 2 
performed the same over time regardless of their team 
cultural homogeneity. 
 
 
Figure 5. Treatment by Cluster Interaction 
5. Discussion 
In summary, teams comprised of homogeneous 
cultures exhibit greater performance initially. However, 
in the long run, teams with heterogenous cultures 
perform best. 
Combined with the results of prior research [2] on 
the “Big 5” model of personality traits [62], Figure 6 
visualizes the combined effects of team personality and 
cultural composition. In summary, personality 
(measured as the Big 5 traits) affects learning through 
improvements in CreaSE while culture affects team 
performance.  
 
 
Figure 6. Results Combined with Prior Research  
 
5.1. Implications, Limitations, and Future 
Research 
The primary implication of this line of research is 
that software development teams can be positively 
affected by 1) measuring individual culture 2) 
segmenting individuals into heterogenous clusters, and 
3) placing them in teams of homogenous composition 
for short-term tasks, but heterogeneous composition for 
long-term tasks. 
Interestingly, we also found evidence of an 
interaction between our treatment and the cluster that 
the team member belonged to. In particular, those with 
cultural values that were high in individualism, 
indulgence, short-term orientation, and risk-seeking (i.e. 
the “aggressive individuals”) performed significantly 
worse over time if they were in a group with similar 
cultural values. However, those same types of 
individuals converged around the same level of 
performance as other cultural types if they were placed 
in a group with diverse cultures. The implication is that 
individuals of this cultural/personality type should not 
be grouped together in a homogenous group in practice. 
Although this study did not find a significant effect 
of team culture heterogeneity on learning (improvement 
in CreaSE), we do not believe this finding is conclusive. 
Because CreaSE was measured only at the beginning 
and end of the period, we do not know if there were 
differential effects—similar to the performance scores. 
For example, it is possible that homogenous teams had 
a greater CreaSE improvement in the short term while 
heterogeneous teams had a greater improvement in the 
long term. Future research should address this with more 
regular measurements of CreaSE.  
Another limitation of this research was that the 
experiment was conducted on a small dataset of students 
comprised of just 39 teams made up of 141 students. 
Naturally, our effects may be different in real software 
development organizations. Similarly, our students 
were primarily male and Caucasian and represented a 
very homogenous cultural sample to begin with. 
However, this limitation actually plays in favor of our 
75.00
85.00
95.00
Project 1 Project 2 Project 3
Homogenous x Cluster 1
Homogenous x Cluster 2
Heterogenous x Cluster 1
Heterogenous x Cluster 2
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results because our methodology depends on 
segmenting team members into clusters that are as 
different as possible. Therefore, the fact that we found a 
significant treatment effect with relatively similar 
clusters suggests that even greater effects may be found 
with samples of relatively more heterogenous groups of 
potential team members. 
Despite our use of student teams, our implications 
are also still very significant for IS academic programs 
that are motivated to maximize students’ learning. IS 
programs should also measure personalities and 
optimize teams for improvements in CreaSE. However, 
a clear opportunity for future research is to replicate our 
study in a real business environment which would 
produce more confidence for managers in the results.  
Another limitation/opportunity is that the students in 
our experiment were programming novices. For most, 
this course was the first course in software development. 
Therefore, our results may be quite different for 
intermediate to advanced developers who already have 
a cognitive basis for programming knowledge and may 
be more able to cope with, and take advantage of, 
differing cultures. Therefore, future research should 
certainly replicate our results with more advanced 
programming teams. 
Another idea for future research is to focus on 
defining the combination of diverse cultures to achieve 
the highest level of software development performance 
and the combination of cultural values and beliefs to 
achieve the highest level of software development 
learning. This could allow organizations to maximize 
their possibility to achieve their desired outcome of 
learning or performance. 
Another limitation of our research is that we 
identified only two types of cultural clusters. This result 
was favorable for an initial experiment like ours. 
However, with greater participation, future research 
should identify more clusters of cultures and estimate 
their effects on various roles in a software development 
team (e.g. design, code, test).  
Finally, it should be noted that our experimental 
design—although motivated by the software 
development context—may be applicable to a wide 
variety of engineering teams and other teams that 
depend on learning over time. Future research should 
measure additional variables that are more specific to 
individual domains. 
6. Conclusion 
In conclusion, managers and academic departments 
using team-based software development would benefit 
from measuring personalities and combining similar 
cultures to maximize effectiveness and learning—at 
least in the early stages of a student’s program or 
employee’s career.  
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